Aims and objectives. This paper aims to provide an updated comprehensive review of the research-based evidence related to the transitions of care process for adolescents and young adults with chronic illness/disabilities since 2010. Background. Transitioning adolescent and young adults with chronic disease and/ or disabilities to adult care services is a complex process, which requires coordination and continuity of health care. The quality of the transition process not only impacts on special health care needs of the patients, but also their psychosocial development. Inconsistent evidence was found regarding the process of transitioning adolescent and young adults.
• Evidence of improvement in health outcomes of adolescent and young adults with chronic disease and/or disabilities posttransition by applying a structured multidisciplinary transition programme, especially for patients with cystic fibrosis and diabetes since 2010.
• The identification of 'readiness to transition' as a critical element to improve patient outcomes.
• The need to establish an accurate tracking mechanism to monitor patients' outcomes post-transition.
Introduction
The need to provide transitioning care to adolescents and young adults was first recognised during the 1980s in the USA due to increased numbers of paediatric patients with chronic illnesses/disabilities surviving to adulthood (Blum 1991 , Blum et al. 1993 . Transitioning patients within and across health care facilities has been gradually conceded as a complex process rather than an event or a single step at a point in time (Department of Health Western Australia 2009 , Gilliam et al. 2011 , Stewart et al. 2014 , Westwood et al. 2014 . The transition of care process is, therefore, defined as 'a set of actions designed to ensure the coordination and continuity of health care as patients transfer between different locations or different levels of care within the same location' (Coleman & Boult 2003, p. 556) . Experiences associated with transitioning adolescent and young adults not only impacts on their special health care needs, but also psychosocial development, including ability to consolidate identity, achieve independence and establish adult relationships (de Silva & Fishman 2014) .
There are an estimated 4Á5 million (18Á4%) of youth aged 12-18 requiring special health care needs in the USA (McManus et al. 2013) . Of these, it is reported only 40% of them receive transitional services to adult health care, work, and independence as per established national transition core outcomes (Department of Health Western Australia 2009 , McManus et al. 2013 . Additional research from the USA suggests delays in the transition of young adults with special care needs, approximately 445,000/year, results in these adults continuing to reside under paediatric health care services (Fortuna et al. 2012) . In particular, Collins et al. (2012) and de Beaufort et al. (2010) found patients aged 16-17 years with chronic medical conditions remained predominantly under the care of paediatricians (70% of their visits); while patients aged 17-24 were continuing to be seen by a paediatrician for 16% to 36% of their visits (Heaton et al. 2013 , Stewart et al. 2014 .
The timing of the transition to the adult care services has always been the centre of debate. Late transition (˃18 years old) can lead to poor patient outcomes mainly due to the late exposure to the adult care settings and lack of independence (van Staa et al. 2011b , Paul et al. 2013 . Others argue that early transition could be associated with increased risk of psychosocial issues (Helgeson et al. 2013) . The ideal time to transit adolescent and young adult with chronic illnesses/disabilities may not be associated with chronological age, especially with patients who have complex health conditions (O'Sullivan-Oliveira et al. 2014 , de Silva & Fishman 2014 .
Patients often feel anxious and concerned at the thought of being transited to adult care services. Providing sufficient preparation prior to the transition is, therefore, critical (Fegran et al. 2014 , de Montalembert & Guitton 2014 . Regardless of this awareness, research suggests many patients were unsure of the process with only 21% of parents/primary carers reporting their child had discussions with the adult health care provider prior to the transition (McManus et al. 2013) . Patients also reported that the transition was not carried out systematically due to what they believed was a lack of coordination (Bindels-de Heus et al. 2013) .
Patients have also observed differences between the two care settings during the transition process (de Silva & Fishman 2014) . Paediatric health care providers sometimes ignore the growing independence of adolescents. In contrast, adult care providers encourage adolescent patients to take responsibility for their health even though this may lead to neglect of physical, psychological and social development (Valenzuela et al. 2011 , Hanna & Woodward 2013 , Huang et al. 2014 , de Silva & Fishman 2014 . As a result, adolescents and young adults often feel lost in adult care services leading to lower rates of follow-up appointments, attendance and medication compliance (van Staa et al. 2011a) .
A range of approaches and strategies (Kingsnorth et al. 2007 , Crowley et al. 2011 , especially structured transitioning programmes, have been developed and implemented to improve patients' health outcomes (Grant & Pan 2011 , Chaudhary et al. 2013 . Evidence on the effectiveness of these programmes is not conclusive, which may be due to wide variations in the structure and delivery of those programs (Doug et al. 2011 , Hankins et al. 2012 .
Aim
This paper aims to provide an updated comprehensive review of the research-based evidence related to the transitions of the care process for adolescents and young adults with chronic illness/disabilities since 2010. The results of this review will recommend critical elements for developing transition programmes.
Methods Design
The design is an integrative review, a method of research that appraises, analyses and integrates literature on a topic so that new frameworks and evaluations are generated (Torraco 2005) . This methodology allows the inclusion of studies with diverse data collection methods (Whittemore & Knafl 2005) . The PRISMA statement was also used, in combination with the integrative review, to structure the review, minimise analysis bias and systematically present findings.
Literature search strategies
This review was conducted to synthesise the research evidence from 2010 to 31 December 2014. Articles eligible for inclusion were those published in English with full-text access. Eligible studies were peer reviewed, with clear evidence of research methodology, including qualitative, quantitative, mixed methods and systematic reviews.
A search was carried out on the following databases: CINAHL, Embase, MEDLINE, PsycINFO and AustHealth. Database-specific subject headings and relevant text words were used. Search strategies contained terms related to (adolescent or young adult or adolescent* or teen*) and (chronic disease or long-term ill* or long-term condition* or chronic ill* or chronic condition* or disability or disabled children or disabled person) and (transition to adult care or continuity of patient care or transfer* or transition*).
Search outcomes
The combined database search generated a total of 5719 records, 120 duplicates were removed. Titles and abstracts were appraised to confirm those that fitted the review question (n = 5491 excluded). The remaining 108 records were reviewed against selection criteria. A further 47 records were excluded as conference abstracts (26), nonresearch paper (17), and nonmedical transition (4). A hand search of the reference lists was also conducted with no further results. A hand search of the reference lists was also conducted, and no additional studies were identified. A total of 61 studies were included. Figure 1 is a flowchart of the process of the study selection.
Data evaluation
The quality of included articles was appraised independently by the first author (HZ) who has more than 20 years of paediatric nursing experience, and the fourth author (PD), a professor of nursing. Meta-analysis of Statistics Assessment and Review Instrument (MAStARI) and Qualitative Assessment Review Instrument (QARI) were used to assess the methodological quality of the 61 studies (The Joanna Briggs Institute 2011) . No studies were further excluded on the basis of quality assessment.
Data extraction and synthesis
Item-by-item comparison of extracted data enabled coding and grouping, which identified six main categories. All authors validated emerging patterns throughout the analysis process (Whittemore & Knafl 2005) . The categories provided the framework to organise the literature and compare the studies systematically (Torraco 2005) .
Results

Study demographics
Sixty-one studies were included (see Table 1 ), and the majority was conducted in the USA (31), followed by UK (7), Canada (7) and the Netherlands (6). The study designs employed included nonexperimental quantitative studies (35), qualitative design (15), mixed methods design (6), and systematic review (5). Of the 35 quantitative studies, the majority were conducted using survey. Semi-structured individual interviews and focus group were the primary data collection methods of the qualitative studies. The main focus of the studies included chronic illness/condition in general (24), disabilities (9), and diabetes (5).
Six categories emerged from the 61 studies: timing of transition; perceptions of the transition; preparation for the transition; patients' outcomes post-transition; barriers to the transition; and facilitating factors to the transition. The data analysis also identified a further 15 subcategories.
Category 1 Timing of transition
The category timing of transition (12/61 included studies) consisted of three subcategories: timing to educate patients about transition process; the preferred timing to transit; and the age transited.
Three studies explored the preferred timing to begin the education of paediatric patients with chronic illnesses/disabilities about the transition process. Two studies suggested the most appropriate time is early teens (11-12 years) or time of the diagnosis (10-14 years) (Price et al. Nine studies investigated the preferred timing of being transited to adult care services. Eight studies suggest that preferred timing relates to chronological age (mid teenearly twenties) (de Beaufort et al. 2010 , Dowshen & D'Angelo 2011 , Gilliam et al. 2011 , Godbout et al. 2012 , Sebastian et al. 2012 , Fernandes et al. 2014 , Rutishauser et al. 2014 , de Silva & Fishman 2014 . Others are of the view that the timing of transit should not rely on chronological age, but be based on the level of maturity and responsibilities of each patient (Gilliam et al. 2011 , O'Sullivan-Oliveira et al. 2014 , de Silva & Fishman 2014 .
Five studies examined the age of patient transited to adult care services. Of the five studies, four indicated that transition occurred between the ages of 18, or after graduating from high school, to 19 years (Huang et al. 2011 , Garvey et al. 2012 , Godbout et al. 2012 , Sebastian et al. 2012 . The remaining study reported greater delays with patients in their early twenties (Fortuna et al. 2012) .
Category 2 Perceptions of the transitions
Twenty-eight included studies investigated the perceptions of patients, parents and health care providers towards the transition process.
From patients' perspective, 13 studies examined their pre-transition perceptions. Patients expressed negative feelings towards the idea of transition. They felt anxious about the thought of the upcoming transition (Valenzuela et al. 2011 , Chaudhary et al. 2013 , Rutishauser et al. 2014 , Thomson et al. 2014 or were unwilling to be transited (Bryant et al. 2011) because they were uncertain or concerned about the process (Bryant et al. 2011 , Godbout et al. 2012 , Applebaum et al. 2013 , Swift et al. 2013 , de Silva & Fishman 2014 . In particular, patients were worried if they would be accepted by the adult care services (Swift et al. 2013 , Stewart et al. 2014 . However, in three other studies, patients verbalised they were ready and keen to transit (Wong et al. 2010 , van Staa et al. 2011b , Dickinson & Blamires 2013 .
Patients, after transit to the adult care services, acknowledged challenges and considerable differences between the Records identified through five electronic databases searching (n = 5719)
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Records excluded (n = 21) Non-research paper (n = 17) Non-medical transition (n = 4) Figure 1 Flow chart for the search and study selection process (PRISMA). Only one study explored parental perceptions on their child's transition process. Parents expressed their feeling of being abandoned and lost during the transition process. They were also fearful in navigating adult care services (Davies et al. 2011) .
In terms of how health care providers perceived the transition process variations were evident between paediatric and adult services. Adult health care providers considered paediatric service providers were over protective; whereas adult health care providers were perceived as uncaring towards the adolescent and young adult patients by paediatric health care providers (de Silva & Fishman 2014) . Also, 40% of adult health care providers felt uncomfortable caring for the young adult patients (Hunt & Sharma 2013) . Further half of them were unwilling or not keen to accept the young adult patients (McLaughlin et al. 2014) .
Category 3 Preparation for the transition
It has been recognised that preparing the adolescent and young adult patients for transition impacts significantly on patients outcomes post-transition (Bindels-de Heus et al. 2013 , Dickinson & Blamires 2013 . It is essential, therefore, to assess the patients' readiness for the transit.
However, no single assessment tool/instrument has been widely accepted as the most reliable tool (de Silva & Fishman 2014) .
A systematic review conducted by (Stinson et al. 2013 ) focused on the transition readiness assessment instruments/ tools and concluded that the tools from the eight included studies were neither reliable nor valid, including Transition Readiness Assessment Questionnaire (TRAQ). In a more recent review, ten transition readiness assessment tools were examined with a focus on the psychometric properties of the tool. The review argued that TRAQ demonstrated adequate content validity, construct validity, and internal consistency. As a result TRAQ was recommended as the bestvalidated tool to assess the adolescents and young adults' readiness for the transition (Zhang et al. 2014) .
In other research, Schwartz et al. Sixteen studies measured the outcomes of the patients who had not been involved in a structured transition program. There was no systematic evaluation of the outcomes mainly due to the lack of tracking mechanisms for transferred patients ( Category 5 Barriers to the transition Five major barriers were identified as impacting the transition process. The first barrier related to inadequate preparation prior to transition. Patients reported not being referred to a specific adult HCP (Garvey et al. 2013) , not receiving information from an adult HCP (Wong et al. 2010 , Kaehne 2011 , Garvey et al. 2012 , Paul et al. 2013 , Rutishauser et al. 2014 , de Silva & Fishman 2014 , not being offered a visit prior to transition to the adult care service (Garvey et al. 2012 , Hilderson et al. 2013 , and poor communication between the health care providers (Wong et al. 2010 , Kaehne 2011 , Garvey et al. 2012 , de Silva & Fishman 2014 . Patients also reported a lack of satisfaction with the transition process due to unavailability of structured written-plans (Bhaumik et al. 2011 , Gilliam et al. 2011 , Kaehne 2011 , van Staa et al. 2011a , Shrewsbury et al. 2014 ) and the lack of coordination of the process (Bhaumik et al. 2011 , Davies et al. 2011 , Huang et al. 2011 , Kaehne 2011 , Paul et al. 2013 , Sonneveld et al. 2013 .
Ability to access and use adult care services was considered as the second major barrier. Issues include lack of resources (Bhaumik et al. 2011 , Davies et al. 2011 , Gilliam et al. 2011 , Huang et al. 2011 , Collins et al. 2012 , Godbout et al. 2012 , Sebastian et al. 2012 , Paul et al. 2013 , and lack of a tracking mechanism after patients are transited (Gilliam et al. 2011) . Inconsistencies in the provision of care to patients were also considered as a limitation. This was seen as resulting from the different model of care delivered in the adult care setting as compared to the paediatric setting (Huang et al. 2011 , Garvey et al. 2012 , 2013 , Hovish et al. 2012 . Specifically, insufficient communication, especially handing over patients' information from paediatric to adult health service providers were identified (Dowshen & D'Angelo 2011 , Gilliam et al. 2011 , Huang et al. 2014 , de Silva & Fishman 2014 , Stewart et al. 2014 .
Complex health conditions posed the third barrier to the transition process. The transition was impacted according to health service providers by patients' impaired cognitive development and mental health issues (Davies et al. 2011 , Gilliam et al. 2011 , van der Toorn et al. 2013 . Other issues included patients' negative attitude towards the transition (Wong et al. 2010 , Gilliam et al. 2011 , Rutishauser et al. 2014 , de Silva & Fishman 2014 , difficulties leaving a familiar environment (Dowshen & D'Angelo 2011 , van der Toorn et al. 2013 , Fernandes et al. 2014 , O'Sullivan-Oliveira et al. 2014 , Rutishauser et al. 2014 , insufficient knowledge and self-management skills (Gilliam et al. 2011 , Sonneveld et al. 2013 , de Silva & Fishman 2014 and especially poor medication and follow-up adherence (Gilliam et al. 2011 , van der Toorn et al. 2013 .
Excessive parental involvement in the care of patients was perceived as the fourth barrier to the transition by both nurses and physicians (Huang et al. 2011 , de Silva & Fishman 2014 . This was evidenced by parents' negative attitude towards adult care services (Wong et al. 2010 , O'Sullivan-Oliveira et al. 2014 , over controlling of their child (Huang et al. 2011 , Sonneveld et al. 2013 , de Silva & Fishman 2014 , and over-reliance on the paediatrician (Bindels- 
Discussion
We conducted this integrative review to synthesise the research evidence from 2010-2014 on transitions of care for the adolescents and young adults with chronic illnesses/ disabilities. This integrative review adds to the body of knowledge of 16 previous review papers published ≤2010 (Refers to Table 2 ).
Congruent evidence was found in this review that patients should be made aware they will need to transition to adult services. The ideal timing to transit patients to adult care services broadly ranged from the late teens to the early twenties. It was argued that patients should be transited according to their developmental stage and self-management abilities, which is similar to three prior review papers (While et al. 2004 , Jalkut & Allen 2009 , Fegran et al. 2014 . In reality, however, patients were mostly transited in their late teens, especially at the 'iconic' age of high school graduation (Watson et al. 2011 , Hanna & Woodward 2013 .
The majority of patients in this review expressed negative feelings towards transition, which was consistent with four previous review papers (Jalkut & Allen 2009 , Wang et al. 2010 , Hanna & Woodward 2013 , Fegran et al. 2014 . Some patients were even apprehensive about their future when surrounded by older and sicker patients (Lugasi et al. 2011) . Consistent evidence from this and a previous review (Lugasi et al. 2011) suggests that parents/carers felt reluctant towards the transition with general concern expressed about the process and feelings of abandonment. Health care providers with adolescent care experience considered the transition as part of their routine practice while others with only adult care experience felt uncomfortable to care for adolescent and young adults. Paediatric health care providers, however, displayed a lack of trust in adult health care providers by being unwilling to hand over care of the patients (Jalkut & Allen 2009).
Evidence from this review indicates there has been an increased effort to prepare patients prior to transition by assessing readiness, which was not formally recognised in any of the previous review papers. However, inconclusive evidence was found on the effectiveness of transition readiness assessment tool.
This review compared to the seven previous reviews found that most 'programs' identified in the literature were approaches or services, and not formally structured transition programs. The main content of the approaches or services from previous reviews included (1) introduction of transition coordinator; (2) self-management skill training; (3) flexibility of adult clinic service delivery; and (4) assessment of readiness (Kingsnorth et al. 2007 , Crowley et al. 2011 , de Jongh et al. 2012 , Hanna & Woodward 2013 . It was noticed that most approaches/services developed were for specific health conditions, i.e., cystic fibrosis (Doug et al. with chronic illnesses/disabilities. Overall, the appraised intervention/services and programmes were found to be useful, especially for diabetic patients trying to maintain glycosylated haemoglobin levels (Crowley et al. 2011 , Hanna & Woodward 2013 . However, the validation and sustainability of most of the intervention and programs were questioned (Kingsnorth et al. 2007 , Doug et al. 2011 , Grant & Pan 2011 , Watson et al. 2011 , de Jongh et al. 2012 , Hanna & Woodward 2013 . There is limited evidence on developing and implementing transitioning programmes for young adults with complex health needs, such as cerebral palsy and autism (Watson et al. 2011) . The review also found poor patients' outcomes both clinically and psychosocially after being transited without structured transition programmes, which was supported by two previous review papers (Lugasi et al. 2011 , Bloom et al. 2012 , Hanna & Woodward 2013 . Some patients articulated that they were treated like adults being part of decision-making and taking more control of their health conditions (Lugasi et al. 2011) .
Both this review and five previous reviews agreed on five major barriers hindering the transition process, including lack of planned transition process, insufficient preparations, poor health care service accessibility, ineffective communication between health care services and a negative attitude by patients towards the transition process (Jalkut & Allen 2009 , Lotstein et al. 2010 , Wang et al. 2010 , Lindsay et al. 2011 , Lugasi et al. 2011 .
Facilitating factors associated with a smooth transitioning process were identified by four earlier review studies and were consistent with the outcomes of this review. Patients and their carers appreciated gradual preparation following a structured transition programme, consistency of care, high quality of adult health care providers, parental support, and the patients taking responsibilities of their own health (While et al. 2004 , Rapley & Davidson 2010 , Lugasi et al. 2011 .
The limitation of this integrative review is associated with the search strategy which might have excluded relevant non-English research studies. The main weakness of the included studies in this integrative review was the lack of objective data resulting from compromises made to research design. More than half of the included studies (32/61) was nonexperimental self-report surveys. Only two out of 15 included qualitative studies specified the methodology and underlining philosophy being employedphenomenological theory.
An integrated, rigorous research approach including both quantitative and qualitative methods to examine effectiveness of the transition programme is urgently recommended.
Due to inconclusive evidence, further validation of the two identified transition readiness assessment tools (SMART vs. TRAQ) is needed. Most importantly, inconsistent outcomes measures need to be addressed to improve the quality of patients' transitioning experience.
Conclusion
In the last five years, there has been improved health outcomes for adolescents and young adults with chronic illnesses/disabilities post-transition through the use of a structured multidisciplinary transition programme, especially for patients with cystic fibrosis and diabetes. However, overall patient outcomes following the transit, if recorded, have remained poor both physically and psychosocially. Active preparation for transitioning paediatric patients with ongoing special health care needs should commence in their early teens. Parents/primary carers, paediatric health care providers, and the receiving adult health care providers also needed to be included in the preparation. Patients' readiness for transition needs to be accurately and regularly assessed by applying validated measurement tools. The priority for stakeholders and health care providers for both paediatric and adult services is to develop a standardised and evidence-based transition program, which must be user-friendly to all patients rather than condition specific. The information with regard to patients' diagnosis, investigation, management plan, and family/social background is required to be communicated and shared by the health care providers. Training programs also need to be organised for adult health care providers to improve their medical knowledge and communication skills. This review also strongly recommends the need for accurate tracking mechanism to be established by health care services to monitor patients' outcomes post-transition, which will ultimately improve the transitioning care for adolescents and young adults with chronic illnesses/disabilities. 
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